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(54) TOWN GAS, AND PROCESS AND APPARATUS FOR PRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To synthesize dimethyl ether from a boil- 
off gas and produce a town gas by using dimethyl ether thus produced 
as a carbureting agent. 

SOLUTION: A boil-off gas sent from an LNG storage tank 21 is 
pressurized to 10-70 kg/cm2 with a compressor 3 and is synthesized 
into dimethyl ether in a production plant 41 . Thus produced dimethyl 
ether is stored in a storage tank 42, then is vaporized with a vaporizer 
43, and is supplied to a town gas line at a pressure of 1.3 times that of 
the town gas line in a vol. ratio to 19 vol, LNG of about 0.1-2. When 
the boil-off gas is insufficient, a part of LNG sent from the LNG storage 
tank 21 is vaporized with an auxiliary vaporizer 44 and is supplied as a 
supplement material to the dimethyl ether production plant 41. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of town gas and town gas, and its 

manufacturing installation. 

[0002] 

[Description of the Prior Art] The outline of the plant which generates to wn ga s, u sing liquefie d jiatural gas (hereafter 
referred to as LNG) as a raw material is shown in drawing 3 . LNG which was put in by the suitable container and has 
been conveyed to it from the outside is moved in the LNG storage tank 1 1 of a plant, and is stored under a -160-degree 
C superthermal environment. And stored LNG is sent to a carburetor 12 through a pump PI , serves as high pressure gas 
there, and it is mixed with liquefied petroleum gas (hereafter referred to as LPG), a nd it serveslts town gas^ LPGj s 
u sed as a carburation a pent for performing calorie aqjustmpnt nf ne ural gas, and is obtained by making LPG supp lied 
with the pu mp P2 from another storage tank 13 evaporate in another carburetor 14. LPG is supplied to the passage (city 
gas l ine) of natural gas through a bulb VI . 

[0003] With the heat which invades from the external world (ordinary temperature) on the other hand at the time of the 
moving to the transport phase and storage tank 1 1 of LNG, the gas (it considers as voile off-gas hereafter) which LNG 
evaporated collects in the LNG storage tank 1 1 . Conventionally, after pressure up of this voile off-gas is carried out in a 
compressor 15, it is sent to a low-pressure generation-of-electrical-energy user, and is used for the fuel gas of the boiler 
made to generate steam etc. 
[0004] 

[Problem(s) to be Solved by the Invention] However, combined cycle-ization of a generation of electrical energy 
progresses in recent years, and to send out by making voile off-gas into high-pressure (40-70 kg/cm2 G) gas is desired, 
therefore a pressure-up facility must newly be formed, and there is a problem that the burden of facility cost and 
operation cost increases. 

[0005] Moreover, it is in the inclination whose need of the voile off-gas which is a generation-of-electrical -energy 
facility side, and is accepted with reduction in power at night decreases. There is also a problem that many costs start 
the processing for such a reason while the cure against a surplus part of voile off- gas will be required from now on. 
[0006] Furthermore, since it is uncompoundable from low-grade hydrocarbons, such as methane and ethane gas, etc., 
LPG is supplied by import, needs a stockpile facility etc. because of adequate supply while it is expensive, and has 
become the factor which makes the manufacturing cost of town gas increase, 

[0007] This invention is made under such a situation and the object is in offering the approach of manufacturing town 
gas using voile off-gas. 

[0008] Moreover, other objects of this invention are offering the equipment which manufactures town gas using voile 
off-gas. 

[0009] Furthermore, other .objects of this invention are offering the town gas which comes to mix wood ether as a 

carburation agent. 

[0010] 

[Means for Solving the Problem] This invention is town gas characterized by coming to mix wood ether in liquefied 
natural gas or the evaporation gas of liquefied natural gas as a carburation agent. As for this invention, liquefied 
petroleum gas may be further contained as a carburation agent. Moreover, the approach of manufacturing the town gas 
which is this invention is characterized by to include the mixed process mixed in liquefied natural gas or its evaporation 
gas by making into a carburation agent the wood ether manufactured considering the voile off-gas of the process which 
stores liquefied natural gas in a storage means, the process which takes out the voile off-gas of the liquefied natural gas 
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which forms the gaseous-phase section within said storage means, and the liquefied natural gas taken out from said 
storage means as a raw material. In this case, although it is desirable to mix both wood ether and liquefied natural gas 
by the gaseous state as for a mixed process, all may be mixed in the state of a liquid. 

[001 1] Furthermore, the equipment which manufactures the fuel gas which is this invention The storage means for 
storing liquefied natural gas, and the means which takes out the evaporative gas of the liquefied natural gas which 
forms the gaseous-phase section within this storage means, The manufacturing facility which manufactures 
JIMECHIRUE-TE-Tell by using as a raw material the evaporative gas of the liquefied natural gas taken out from said 
storage means, It is characterized by equipping the liquefied natural gas taken out from said storage means, or its 
evaporation gas with a means to mix the wood ether manufactured by said manufacturing facility as a carburation 
agent. 

[0012] According to such the manufacture approach and a manufacturing installation, the voile off-gas of the liquefied 
natural gas which collected in said storage means can be used effectively. However, may manufacture wood ether from 
raw materials other than voile off-gas, the liquefied natural gas within a storage means is made to take out and 
evaporate, and you may make it supply the liquefied natural gas of the acquired gaseous state to a manufacturing 
facility as a raw material for a supplement of wood ether in this invention. Moreover, what is necessary is just to 
establish the storage means for storing liquefied petroleum gas, and a means to mix in liquefied natural gas or its 
evaporation gas further by making into a carburation agent the liquefied petroleum gas taken out from this storage 
means, in also using liquefied petroleum gas as a carburation agent in addition to wood ether. 
[0013] 

[Embodiment of the Invention] Drawing 1 is the outline block diagram of an example of the plant which applied the 
town gas manufacture approach concerning this invention. In this plant, in the c__rJmelor-22 which consists of a heat 
exchanger using seawater etc., 50-70kg/cm2 of LNG sent out with the pump PI 1 from the LNG storage tank (storage 
means) 21 is made into the high-pr^sure evaporation gas (high pressure gas) of the pressure range of G, and town gas 
is obtained by mixing the \£oodlShe^ (chemical formula: CH3-0-CH3) compounded from the voile off-gas produced in 
the tank 2 1 in that high pressure gas. Therefore, as for the town gas sent out from this plant, wood ether is mixed in 

n atural gas as a flfirhiiratinn npnnt _ 

[0014] The voile off-gas near [ which is evaporative gas of LNG which forms the gaseous-phase section in a tank 21 ] 
ordinary pressure is sent out from a tank 21, flows the inside of the piping 51 for which it comes to interpose a bulb 
V12 on the way, is supplied to a compressors, is pressurized [ then, ] in 10-70kg/cm2 of pressure ranges of G, and is 
supplied to the manufacturing plant 41 which is the manufacturing facility of wood ether. Therefore, a bulb V12 and 
piping 5 1 have the function as a means which takes out voile off-gas. 

[0015] Qni^4he^ood^feej^na nufactured by said manufacturing plant 41 is stored in a storage tank 42. it is sent to a 
carb uretor 43 with « pump Pl^ TTs evapofm edi igreTrs sent to the passage (city gas line) of natural gas througl} a bulb 
VI llan d is mixed with the evaporation gas (high pressure gas) of LNG . . 

[(Jul 6] In a carburetor 43, wood ether is adjusted so that it may become a pressure, for example, the pressure in a city 
gas line, 1 .3 times the pressure of being higher than the pressure of a city gas line a little. Since it is high, wood ether is 
convenient to a city gas line, and it is supplied from the pressure 22 of the near line to which the direction of the 
pressure in the piping 52 of the downstream is supplied by the pressure 43 of the line of the side which supplies wood 
ether by it, i.e., this carburetor, i.e., said carburetor for LNG, by the pressure in the pipingJ3 of t he downstr eam. Pipin g 

52and_53~andj| j3^^ a means to mix wood ether to LNG and to obtain town gas_J 

r j\7] Moreovey ^ood ether is J"I l,U mikcal/N m. In case town gasisj rianutaciurea, ab out u. l-z^ olurjie^Sie^at a 



( rateofnWialam^xtejT^ of L NG. When this mixed rate also mixes J 

tPG l ike town gas, LNG, wo od ether, and the afte r-mentioned, it is chosen accor dinglo^acrreaferific value qTlEG -T 

ncTii is made to'Satisfy the specification oi the calorific value of town gas.^ -- — - —- — — "~ 

Ymixing and reformingwater an d oxygen to it in the manufa cturing plant 41 of wood ether, after carrying out 
desulfurization purificEmTmofthe voileoff-gas, for example ~ CU and (JU2 And H2 from ~ the becoming mixed gas is 
obtained and wood ether is obtained by compounding directly using the catalyst which comes to mix the methanol 
dehydration catalyst which supported zinc and chromium or copper, zinc, and chromium for the mixed gas to the 
alumina. Moreover, in order to manufacture wood ether, it is CO and C02. And H2 A methanol is once compounded 
from mixed gas and you may make it obtain wood ether by the dehydration of the methanol subsequently. 
[0019] A storage tank 42, a pump PI 2, a carburetor 43, and a bulb VI 1 may newly be formed, and since description is 
alike, wood ether and LPG may use a facility (refer to drawing 3 ) of the existing LPG supply line. 
[0020] Moreover, a part of LNG sent out from the LNG storage tank 21 is taken out through a bulb VI 3, it is 
evaporated in the auxiliary carburetor 44, and is supplied to the manufacturing plant 41 of wood ether through piping 
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54. The LNG supply line which has this auxiliary carburetor 44 is for supplying LNG which was evaporated to the 
manufacturing plant 41 of wood ether in addition to voile off-gas as a raw material, when there is much need of LNG 
and the amount of generation of wood ether runs short of raw materials only with voile off-gas. That is, this line is the 
feeding line for a supplement of wood ether, and a bulb VI 3, the auxiliary carburetor 44, and piping 54 have the ^ 
function as a means to supply LNG to a manufacturing plant 41 as a raw material for a supplement of wood ether. The 
natural gas supplied to the manufacturing plant 41 is compounded by wood ether like voile off-gas. 
[0021] The boiling point has a physical characteristic near -25.1 degrees C and LPG, such as being low, and wood ether 
has one about 1 .6 times [ per LNG gas volume ] the calorific value of this. Moreover, corrosive [ of wood ether / the 
toxicity and corrosive ] are remarkably low like LPG, and even if it uses them as a carburation agent, they are harmless 
to the body or an environment. Moreover, association between carbon does not exist, but since oxygen is contained, 
generating of soot etc. is excellent also in the fuel property few. Therefore, wood ether is dramatically useful as a 
carburation agent of town gas. 

[0022] Since according to the gestalt of the above-mentioned implementation wood ether is compounded using voile 
off-gas and town gas is generated, using it as a carburation agent, while being able to use voile off-gas effectively, 
since the expensive pressure-up facility is unnecessary, the remarkable increment in facility cost can be suppressed 
specially. Moreover, although LPG cannot be manufactured from low-grade hydrocarbons, such as methane and ethane 
gas, since wood ether is compoundable from such a low hydrocarbon of value so to speak, it is advantageous rather 
than it can manufacture easily at home, without depending on import and makes LPG into a carburation agent. Since 
the feeding line for a supplement of LNG is furthermore prepared, it is stabilized even if voile off-gas runs short and 
wood ether can be compounded, adequate supply of town gas is realizable. 

[0023] On the other hand, as for town gas, need falls at night to voile off-gas occurring about one quantum of day and 
night. In order to absorb supply-and-demand imbalance in the meantime, it is possible for it to be liquefied and to store 
wood ether in a storage tank 42. 

[0024] Although this invention may mix LNG and wood ether in the liquid condition above, since the freezing point of 
wood ether is farther [ than that of LNG ] high, wood ether will become sherbet-like and uniform mixing will become 
difficult if it mixes only in the state of a liquid, it is desirable to mix by the gaseous state like an above-mentioned 
example. Moreover, wood ether is manufactured in the plant in the facility separated from the LNG supply line which 
consists of the LNG storage tank 21, a pump PI 1, and a carburetor 22, for example, the distant location, a suitable 
container is filled up with it, it carries to a town gas manufacturing plant, and you may make it supply a city gas line. 
[0025] Furthermore, this invention may add LPG as a carburation agent with wood ether to LNG again . Drawing 2 is 
drawing showing the gestalt Of such operation, and is equipped with the piping 62 for supplying LPGlh LPG tank 61 
and this LPG tank 61 in the piping 53 of LNG as stated above, the carburetor 63 for evaporating LPG in LPG tank 61, 
and the bulb V14 for flow control of LPG besides the facility shown in drawing 1 . PI 3 is a pump. According to the- 
gestalt of such operation, wood ether and LPG are supplied in piping 53 through piping 52 and 62, respectively, and the 
town gas with which both joined as a carburation agent is obtained. 
[0026] 

[Effect of the Invention] According to this invention, the higher-calorific-power fuel gas which used voile off-gas 
effectively is obtained as mentioned above. Since storage in the liquid condition is possible for this higher r calorific- 
power fuel gas, it serves as an effective means as a cure of the voile off-gas which serves as a surplus at night. And 
town gas using wood ether as a carburation agent is obtained, and it can contribute to the cutback of the manufacturing 
cost of town gas. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Town gas characterized by coming to mix wood ether in liquefied natural gas or the evaporation gas of 
liquefied natural gas as a carburation agent. 

[Claim 2] Town gas characterized by coming to mix liquefied petroleum gas and wood ether in liquefied natural gas or 
the evaporation gas of liquefied natural gas as a carburation agent. 

[Claim 3] The manufacture approach of the town gas characterized by to include the mixed process mixed in liquefied 
natural gas or its evaporation gas by making into a carburation agent the wood ether manufactured considering the voile 
off-gas of the process which stores liquefied natural gas in a storage means, the process which takes out the voile off- 
gas of the liquefied natural gas which forms the gaseous-phase section within said storage means, and the liquefied 
natural gas taken out from said storage means as a raw material. 

[Claim 4] A mixed process is the manufacture approach of the town gas according to claim 3 characterized by mixing 
both wood ether and liquefied natural gas by the gaseous state. 

[Claim 5] A mixed process is the manufacture approach of the town gas according to claim 3 characterized by mixing 
both wood ether and liquefied natural gas in the state of a liquid. 

[Claim 6] The manufacturing installation of the town gas characterized by having the storage means for storing 
liquefied natural gas, the manufacturing facility which manufactures wood ether, and a means to mix wood ether as a 
carburation agent in the liquefied natural gas taken out from said storage means, or its evaporation gas. 
[Claim 7] The manufacturing installation of the town gas characterized by to have the storage means for storing 
liquefied natural gas, the means which take out the voile off-gas of the liquefied natural gas which forms the gaseous- 
phase section within this storage means, the manufacturing facility which manufacture wood ether by using as a raw 
material the voile off-gas of the liquefied natural gas taken out from said storage means, and a means mix the wood 
ether manufactured by said manufacturing facility as a carburation agent in the liquefied natural gas taken out from said 
storage means, or its evaporation gas. 

[Claim 8] The manufacturing installation of the town gas according to claim 6 or 7 characterized by having a means to 
supply the liquefied natural gas of the gaseous state which was made to take out and evaporate the liquefied natural gas 
within a storage means, and was acquired to a manufacturing facility as a raw material for a supplement of wood ether. 
[Claim 9] The manufacturing installation of the town gas according to claim 6, 7, or 8 characterized by having a storage 
means for storing liquefied petroleum gas, and a means to mix in liquefied natural gas or its evaporation gas further by 
making into a carburation agent the liquefied petroleum gas taken out from this storage means. 



[Translation done.] 
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